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SPECIAL FORECASTS AND WARNINGS. WEATHER AND CROPS. 

WEATHER WARNINGS. 

By EDWARD H. BOWIE, Supervising Forecaster. 

[Dated: Weather Bureau, Washington, Nov. 21, ISIS.] 

SPECIAL FORECASTS. navigation is evidenced by an extract from the Air 
Service news letter of October 25, 1919, as follows: 

Liemitenant Maynard's wonderfill time was due to the fact that he took 
adrantape or the splendid service rendered by the Weather Bureau in 
sending the weather forecasts to nll of the control stops. If he had been 
informed that the wenther would Ire bad for the next control stop, he 
wo,:ld immediately t.ake off and get to this stop before the stom had 
appronched. This enabled him to gain a distinct advantage over the 
other participants at the very outset of the race. 

Special forecasts were issued daily for the Aerial Mail 
Service of the Post Office Department and numerous 
requests for special forecasts were answered. 

Special forecasts were issued for the l1ational 
race which was held a t  St. Louis, Mo., on October 1. 
The forecast issued on the morning of the 1st vias as 
follows : 

Moderate southerly winds a t  surface, fresh solitli-smthsest minds 
aloft period. Conditions will hecome unfavorable for free bnllooning 
late tmight  and Thwsdav, whpn there will be sliowvers and thunder- 
storms to the east and north of St. Louis. 

A supplemental or final forecast based on special ob- 
servations was issued at 2:33 p. m. of the 1st and read 
as follows : 
No change from forecast sent this morning. A t  noon to-day low 

central over eastern South Dakota. Pressure falling rapidly emtward 
to the Great Lakes period. (lousidered inadvisable for bdloons to 
start this afternoon as they will be carried nortliwnrd toward the Great 
Lakes, where they will snco:int.cr sqiialls and thunderstorms late 
to-night. and Thiirsday. Advise it postponed. 

In spite of the unfavorable advices given concerning the 
weather conditions, the pilots were determined to start 
as indicated in te.legrani received from the Ofiicial in 
Charge, Weather Bureau Office, St. Louis, which read: 

Lntest. inforniation given t,o pilot,s but they are still deterniined tn 
start at 6 1'. ni. today. Will wire if decision is changed. 

The race, in which there were 10 entries, was won by 
Ral h tJpson in the balloon Goodyear, which made a 
lancfing near Durham, Quebec, a distame of 1,020 miles 
from St. Louis. All contestants were carried north- 
northeastward toward Lake Michigan, where they en- 
countered thunderstorms and unfavorable weather con- 
ditions. One balloon together with its occupants was 
lost on Lake Huron. 

Special forecasts were also furnished twice daily from 
the 7th to the 31st for the Trrtnscontinental Reliability 
Race conducted by the United States Army. The route 
was divided into zones and forecasts for the different 
zones were sent to the several control stations. The 
divisions of the route were as follows: Mineola to Cleve- 
land, Cleveland to Chicago, Chicago to Omaha, Omaha 
to Cheyenne, Cheyenne to Salt Lake City, and Salt Lake 
City to San Francisco. The forecasts issued the evening 
of the 9th were as follows: 

Salt Lake to San Francisco: Good flying weather. generally clear sky, 
good visibility, moderate variable winds near the surface probably fresh 
westerly aloft. 

Cheyenne to Salt Lake City: Uncertain flying weather, sonic clouds. 
probably snows and poor Visibility i n  the mountains, moderate north 
and northeast winds near the surface. Upper winds probably south- 
west and west. 

Omaha t.o Cheyenne: Bad flying weather, low clouds, probably local 
snows, poor viiaibility. Fresh and strong northerly winds surface and 
aloft. 

Chicago to Omaha: Rather bad flying weather, clouds, freah and 
strong north and northwest winds surface and aloft. Fair visibility. 

Cleveland to Chicago: Uncertain flying weather, clouids. occnsional 
showers and probably thunderstorms. Fresh and strong southwest and 
weat winds surface and aloft. 
. Mineola to Cleveland: Rad flying weather, clouds, showers and 
squalls. Fair vhibility. Strong south and southwest winds surface 
and aloft. 

That these forecasts served a useful pu ose and that 
such are essential to the successful con T uct of aerial 

WASHINGTON FORECAST DISTRICT. 

CnM-vw~ anc7 frost ~ r m v  ings.-On the morning of the 
7th frost was reported in upper Michigan, on the following 
morning in the lake region, the north Atlantic States, 
in West Virginia, and in portions of the middle Atlantic 
States, ancl on the morning of the 9th in the north 
Atlnntic Statcs, warnings for which had been previously 
issued. On the morning of the 11th warnings for frost 
were issued for ortions of lower Michigan and for tem- 
peratures near geezin in upper Michigan, and on the 

cleared ancl for freezing temperatures for upper Michigan. 
The conditions which occurred Justified the advices. 
On the 12th frosts were forecast for the region of the 
Great Lakes, the States immediately north of the Ohio 
River, northern and western Pennsylvania, and the 
interior of New Tork and New England. Frosts occurred 
substantially as indicated in t,he warnings, except that 
the weather became cloudy in portions of northern 
Michi-an, thereby preventing the occurrence of frost 
ancl tfie frost extended into portions of Maryland and 
West Virginia no warnings for which were issued. On 
the 16th frosts were forecast for lower Michi an and 
Indiana and freezing temperatures for upper dchigan, 
both of which occurred as indicated. On the morning 
of the lSth frosts occurred quite generally in the upper 
Ohio Valley, the lower lake region and in the interior 
of the north Atlantic States, on the morning of the 19th 
in Pennsylvania, Ohio and West Virginia, and on the 
20th in portions of the iake region, the upper Ohio Vdey  
and the north Atlantic States. The conditions indicated 
were anticipated in the warnings with the exception of 
the frosts on the 3Oth, only a portion of which were fore- 
cast. Scattered frosts occurred in Ohio and Indiana on 
the 32d which were not predicted. Frosts or freezing 
temperatures occurred on the 29th in Michigan, Indiana, 
Ohio, and western Pennsylvania, warnings of which 
had been previously disseminated. 

Storm wamings.-On the morning of the 6th storm 
warnin were ordered on the Atlantic coast from Del- 
aware greakwater to Eastport but, although fresh to 
strong winds occurred durmg the day, no gales were 
reported. On the afternoon of that date warnings 
were displayed on the northern portion of the U er 
Lakes but again the warnings failed of a general ancffull 
verification. On the morning of the 8th warnings wem 
ordered for Lake Superior and the extreme northern 

following morning for P rost for lower Michigan if w-eather 
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portions of Lakes Mjchiwn and Huron for shifting winds 
robably reaching gale Tome off shore, and winds of gale 

Force occured as mdicated. On the evening of the Sth 
the warnings were extended to cover Lakes Michigan 
and Huron and on the morning of the 9th were extended 
to the Lower Lakes and warnings for strong east and 
southeast winds probably of gale force shifting to north- 
west were disseminated to ports on Lake Superior. On 
the 10th the warnings for the Lower Lakes were repeated 
and the warnings ordered down the evening of that dabe. 
Strong winds were reported on all lakes and gales occurred 
at  a numher of point,s. On the evening of the 22d m a r -  
ings for winds changing to strong northwest by t8he fol- 
lowing morning, with rain chmiging to snow ancl much 
colder weather, were disseminated for western Lake 
Superior and the conditions indicat.ed occured practically 
as indicated. On the morning of the 24th warnings for 
increasing ea8 t,erly winds probably reaching g&le force 
witah rain and snow were distributed for Lake Superior 
and at  6 p. m. of the same clay were extended t.0 Lakes 
Michigan, Huron, and Erie. On the morning of t,lie 35th 
the warnings on Lake Superior were c.hanged to north- 
west, and southwest warnings were estended to Lake 
Ontario. Fresh to strong winds with rain or snow oc- 
curred generally over the region of the Great Lakes. On 
the evening of the 27th the followin forecast was sent 
out by raclio to vessels on tlie Great E akes: 

Fresh and strong shifting winds with snow on Lake Siiperior and rain 
followed by clearing Tuesday 011 I.nkc-s Jlichigm and Huron. Storm 
of moderato intenshy central oyer Lnke Michigan nioving norfhe;~.st- 
ward. 

During the night winds of gale force occurred on Lakes 
Michigan, Huron, ancl Erie. Storm warnings were or- 
dered on the morning of the 28th for Lake Ontario, ancl 
information that the winds woiild diniinish at  iiight was 
disseminated to ports on Lake Erie. Warniny were also 
ordered the morning of t,he 2sth for the At ant.ic const 
from Cape IXenry, Va., t.o Eastport,, Me., aud st,rong 
winds and gales occurred over the regions indicated in t.he 
advices. 

On the afbernoon of t,he 30th storm warnings were 
ordered on La.kes Superior, Michigan, and Huron, and 
fresh to strong winds occurred over portions of the Lakes 
mentioned, but no general gales were reported. 

WARNINQS FROM OTHER DISTRICTS. 

Chictiqo Forecost Diati*irt.-Frost warnings were issued 
for the Dakotas, eastern Wyomin and the western por- 
tions of Nebraska mid Kansas on $e 3d and 4th and were 
partiall verified. 

character was central over Minnesota, while an area of 
high pressure, accompanied by uiiseasonahl low tern )era- 
ture, was advancing rapidly southeastwar d over A1 b erta 
and Montana, indicating a period of much colder weather 
for the Chicago forecast district. Accordingly cold-wave 
warnings were issued for western Minnesota, the eastern 
and central portions of the Dakotas, southwestern Ne- 
braska, and western Kansas. The warnings were fully 
verified in the Dakotas only. By the morning of the 
10th the crest of the high- ressure area, had reached the 

frost were issued for all sect,ions eastward an southwar 
to the limits of the district, except estzeme southern 
Illinois. These warnings were fully verified, escept from 
southeastern Kansas eastward and northeastward over 
most of Missouri, Illinois, and southeastern Wisconsin, 
where cloudiness persisted and prevented the formation 
of frost. 

On t. g e morning of t,he 9th a disturbance of marked 

7 to 
northern Plains States ant P waiiiings of hea 

The next warnings were issued on the 16th for the 
sout,heastern portion of the district and were fully veri- 
fied, except in portions of southern Missouri and sout.hern 
Illinois. 

Warnings for t,he protracted period of unseasonably 
cold weabher in the Northwestern States during the latter 
part of t,he xnont,h were issued well in advance of the 
change t.0 colder. In fact, a cold-wave warnin was sent 
to Harre, Moat,., on the evening of t,he 31st w E en a dis- 
turbance was centered inmediately to t.he northward 
ancl the sea level ressure was 39.73 inches and t.he tem- 
perature 25' F. %he forecast was ba.sed principally on 
the pressure distribution over Alaska, whic.h was favor- 
able for the rapid soubhenstward advance of a hi h- 
ressure mea and cold wave over Alberta. By the P ol- 

rowjne morning the barometer had risen to 30.20 inches 
a t  Ecfnionton, 1vit.h n temperature of 13' F. The cold- 
wave wl-nrnin~s were then ext,encIed to cover all of Mon- 
tana, N0rt.h ?Dakota, and northerxi Wyoming, and live- 
stock warnings were sent to the Wyoming and South 
Dakota stnt.ions. During t,he afternoon and evening 
cohl-wave warnings were issued for South Dakota, Ifinner 
sot.a, western and northern Nebraska, southern Wyom- 
ing, and western Kansas, and live-stoc,k warnings for 
western Nebraska. These warninus were fully verified in 
Ifont,n.iia and North Dnkot,n, an$ only partially in the 
ot,her States on a.cc.ount. of the clevclopnient of a storm of 
consiitlerable int,ensit.y over the northern Plateau Region, 
wit.h decreasing pressure to the eastward. On t,he 20th 
live-s tock mnrnings were issued for Kmsas and cold-wave 
wirnings for southu-estern Nebraska and northwestern 
Hansns a.iiil Wisconsin. These warnings were not veri- 
fied, due t.0 t.he filct bhat. t,he high-pressure area did not 
advance sout2iii-urd and east.wnrd as espect.ed. 

'l'hc last warninw of t,he niont,h were issued on the 3Sth, 
when w-urnings~ or heavy frost, or freezing temperature 
were issued for J Ilinois aidsou thern and eastern Missouri. 
Killing frost and freezing temperature occurred as 
tlict.ecl in northern lllinois and estreme northern 
souri, but t,he weuthcr cont inid cloudp and unsettled 
to the sout~liwi~rtl.-~~7itr~es L. Xiiehdl. 

Ncu! O d m i s  Forcwst Disr:rict.-Frcquent heavy rains 
occurred during the month, rain forecasts being made for 
Arlansns and Louisiana on 22 dates. 

No generd storm occurred alone the West Gulf coast 
and no storm warnings were issuex 

Cold-wave warnings were ordered on the evening of the 
24th for the Tesas Panhandle, Oklahoma, and the 
extreme nortlin-estsrn portion of Arkansas; the high 
pressure and cold weather drifted to the eastward instead 
of moving southward, axid while tern eratures fell 
shwply, cold waves did not occur. CoE-wave w-arn- 
ings were ordered on the mornin of the 26th for Old& 

fall in teniperature, the warnings were not verified. 
Frost warnings were issued for northwestern Okla- 

homa on the 6 th: for Oklahoma and the Texas Panhandle 
on the 10th; for estrcme northern -4rkansas on the 17th; 
for Arkansas, Oklahoma, and the northern portion of 
Tesm on the 2Sth; and for Oklahoma ou the 31st. Frost 
temperatures occurred in several localities. No frosts 
occurred without warnings.-I. Jf. CJZine. 

De mer, Chlo., Forecast District.--October was no table 
for the prevalence of moderate anticyclonic conditions 
in the northern Plateau aud Rockv Mountain reeions. 

homa imd northern Arkansas, an I f  while there was 8. sharp 

and correspondingly cool weather i i  the greater p i r t  of 
this district. 

Frost or freezing-temperature warnings were issued 
for considerable areas in the northern and central parb  of 
the district on the 3d, 4th, 5th, and 6th, owing to the 
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gradual development of anticyclonic conditions in the 
northern ortions of the Plateau and Rocky Mountain 
regions. bhe warnings were justifie,cl escept in northern 
New Mexico, where continued cloudiness w3.s iinfaTora- 
ble to radiation and the formation of frost. However, 
the skies cleared during the night of the 7th-Sth, notwitli- 
standing the fact that the barometer fell shnrplv, m d  
frosts were reported in parts of southwest Colorado a.nd 
northern New Mexico. An Alberta LOW of ms:rl<ed 
intensity extended from nortliern Arizona northcast- 
ward on the morning of the 9th, with a rather steep 
barometric gradient to the northward. Wmiings of 
freezing temperature were issued for the northern aid 
central parts of the district, with a cold wave in eastern 
Colorado and southwest Utah. Breezing temperatures 
occurred as predicted, with a fall in temperature of 15’ 
to 20’ F. in eastern Colorado and southwest. Utah. 
Owing to contin.ued moderately high bnrometric pressurc 
on the northeastorn slope, warnings of freezing tempera- 
ture were issued for parts of eastern Colorado on the 15th 
and 16th and for frosts in nortliern New 3iesic.o on the 
16th. The warnings were justified. Freeziii teinpera- 
ture-warnings were again re uirecl in parts offytnli, col- 
orndo, northern ..bizma an x nortliern Xew Mexico on 
the lSth, 19th and 20th as low baronietric pressure pre- 
vailed in tho district, while an anticyclone from the north 
Pacific had anpenred in British C!oluml>in. The xirnings 
were general!-y justified. On thc inorning of the 24th 
the baromctnc pressure over the district was low, while 
the front of an anticylcone had r e d i d  southern Mon- 
tana and the area was overspreading Iclaho and Wtish- 
tngton. Freezing-tern ernture warnings were issued for 
Utah and etistern 8olornclo. Freezing toniperuturcs 
occurred as forecast, attended by snow in northern Utah. 
Warnings for freezing temperature were repeated for 
Utah on the 25th 8s the barometric pressure was still low 
in western Colorado. The front of the anticyclone 
spread southward to Kansas, hlockin the eastward move- 
ment of the LOW. Nevertheless, feezing temperature 
occurred in Utah. Tho LOW moved sout.he&ward to 
New Moxico on the 27th, followed by rising barosneter 
in the Plateau region, and freezing-tern er:i.ture warnings 
were issued for the greater part of the 8 strict. Interests 
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in Colorado were advised aa follows: “Much colder 
weather to-night with tern oraturcs below the freezing 
point” and 111 northern ?few Mexico “Freezing tem- 
perature and frost to-night.” Temperature fell 15’ to 
20” F. in parts of Colorado and a killin frost occurred 
a t  Snnta Fe, N. Mex. One station in t % e fruit district 
in Western Colorado re orted R temperature of 11’1i’. 
above zero.---rculrliclc IF. Brist. 
San Awrrcisco Forecast Di&kt.--On the morning of 

the 33d a low pressure area was cent.ra1 over Nevada 
causing rain generally throughout the north Pacific States 
and the. te.mperat.ures fell rapidly during the succeeding 
84 hours. On the %th, with a low pressure area over 
southern Nt?vada, the rain in the north Pacific States 
ceased and killing frost,s occurred aenerally throughout 
eastmi Washington, Oregon, and ?Idaho. This storm 
caused the first good rains of the season in southern 
California .and on the 34th they estended north to 
the Sacramento Valley. The low-pressure area moved 
slowly eastward and on the morning of the 25th it was 
over Utah. 

The high-pressure area over tehe northern Rocky 
Mountain States al.adu:dly disintegrated, but the cold 
weather continue8 in that region, killing fr0st.s bein 
reported on the morning of the 27tsh in the Puget Sounf 
c o w  try. 

Near the cnJ of the month a high-pressure area moved 
from the north Pacific Stcttcs to the central Plateau 
Stat.es and in doing so caused cold weather in Nevada 
and northern California. Frost formed in the San 
Joaquin Valley during this period. The cold weather 
that overspread t.he northern portion of the district 
during the third decade closed t,he crop season every- 
where in the district escept in California. 

Frost warnings were issued on five days during the 
first decade for some one or more places in Ore on, 

occasions during the third decade for localities in 
California. 

A southwest storm warning, the first of the season, was 
issued on the 31st for Washington seaports, which was 
verifiecl on Puget Sound and partially verified at the 
mouth of the Columbia River.-E. 4. Beak 

Washington, or Idaho, and they were issued on f our 


